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Comparison of postpartum depression at six weeks among caesarean and vaginally 

delivered women in Pune District, India

ABSTRACT

Objectives To compare the proportion of postpartum depression at six weeks among caesarean 

delivered and vaginally delivered women and to assess its association with some socio-

demographic factors. 

Design It was a descriptive comparative study with prospective enrolment. We followed the 

enrolled women and assessed them for postpartum depression six weeks after delivery.

Setting We conducted the study in Pune district, India from July 2017 to December 2018. The 

study sites were all non-teaching government hospitals performing five or more caesarean 

section deliveries per month and two teaching hospitals one government and one private 

Participants Women undergone caesarean section in participating hospitals and residents of 

Pune district were included in the study group. The women delivered vaginally and matching in 

age and parity were included in the comparison group. We followed 1,556 women in each group.

Main outcome measures  Edinburgh Postnatal Depression Scale (EPDS) score for each woman 

was the major outcome. Chi-square test and adjusted odds ratio using multivariate analysis was 

calculated. 

Results  The proportion of postpartum depression was 3.79% among caesarean delivered women 

and 2.35% among vaginally delivered women at six weeks (Chi square=4.50; p=0.03). The 

adjusted odds ratio was 1.86 (95% CI=1.104 to 3.03; p=0.02). Age 25 years and more confers 

some protection (adjusted odds= 0.48; 95% CI =0.27 to 0.83; p=0.01). Even the proportion of 

women scoring six to nine was significantly higher among caesarean delivered women than 
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vaginally delivered (Chi square=8.22; p=0.04). The study did not observe any association 

between postpartum depression and income, education, occupation or sex of the new-born 

child.  

Conclusions  We conclude that young women particularly caesarean delivered should be 

screened six weeks after delivery. A cut off point of six can be considered for screening women 

after delivery.  

Keywords: Postpartum Depression; Prevalence; Caesarean delivery; Socio-demographic 

characteristics; Gender

Strengths and limitations of this study

► The present study is a large multi-site study representing about 10 million population.

► Trained health care workers assessed the women six weeks postpartum.

► The study asserted that young and caesarean delivered women are having higher risk

► Authors didn’t assess or ask history of postpartum depression during pregnancy or 

immediately after delivery.

► We did not include private hospitals.
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Comparison of postpartum depression at six weeks among caesarean and vaginally 

delivered women in Pune District, India

INTRODUCTION

Background

Women face major depression 1.6 to 2.6 times more than men1. This difference is most apparent 

in the postpartum period. Studies identifying its risk factors are fewer than studies estimating 

incidence/prevalence. 2–5 The risk factors are classified as socio-economical and biological. The 

risk factors may be present during pregnancy or appear after childbirth.1,6 The socio-economic 

factors and disparity in the assessment (including time of assessment after birth and the tool 

used) is also major determinants. The American Psychiatric Association’s Diagnostic and 

Statistical Manual of Mental Disorders, fifth edition (DSM-5),  rather than defining postpartum 

depression, specifies it as; ‘most recent episode of major depression if onset of mood symptoms 

occurs during pregnancy or in the four weeks following delivery’.7 Most psychiatrists and 

obstetricians consider the period up to one year.2,4,8–13 But the symptoms can persist for more 

than a year.6 There is universal agreement that postpartum depression is a disabling but treatable 

mental disorder which is one of the common complications of childbearing. Edinburgh Postnatal 

Depression Scale (EPDS) is the most commonly used tool for assessment. The consequences of 

PPD are of the three types; (1) related to mother, (2) related to the child, and (3) mother-child 

interactions. The first category includes a woman’s social relationship including with her 

husband. Severe malnutrition, health problems like diarrhea, language and cognitive 

development among the children, represent the second category. Mother to child bonding, 

breastfeeding problems represent the third category.1,14,15 
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The psychiatric risk factors receive more attention than the obstetric factors. Mode of 

delivery is one of the recognized risk factors. Some studies have shown a higher risk of 

occurrence of postpartum depression after cesarean section,16,17 but some studies did not.18,19 

Most of these studies are small and from a single institution. On the other hand, some large 

studies did not include the mode of delivery as a risk factor.3,20 The woman undergoing cesarean 

section has mental stress due to exposure to operation and expenditure incurred. Additionally, 

the feeling of guilt exists, as the cesarean mode of delivery is taken as a failure on the part of the 

mother to endure pain contributes. Hence postpartum depression is more likely to occur among 

cesarean delivered women than vaginally delivered. We perceived the need for a comparative 

study because globally the proportion of cesarean is increasing. Over and above, authors 

considered sex of the new-born, as some Indian studies have observed that the birth of a girl 

child is also a risk for PPD.17,21,22 In India, despite the launch of the National Mental Health 

Programme in 1982, maternal mental is not given due attention. 

Objectives

1. To compare the proportion of PPD at six weeks between cesarean delivered and vaginally 

delivered women, in Pune District

2. To assess its association with socio-economic factors including the sex of the new-born. 

MATERIAL AND METHODS

Study Design

It was an observational and descriptive study comparing PPD six weeks after delivery among 

women who have undergone caesarean and vaginal delivery.

Settings  
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Pune District is the second populous district in Maharashtra State, and fourth in India, having a 

population of 9,429,408, as per the last census 2011. Pune Municipal Corporation together with 

Pimpri Chinchwad Municipal Corporation constitutes 51.46% of the district population. The 

female to male (per 1,000) ratio is 915 and the female literacy rate is 81.05%. We included all 

non-teaching government hospitals (conducting at least five cesareans per month), one 

government teaching hospital, and one private teaching hospital (the nodal site). This study was 

conducted in collaboration with the Directorate of Health Services Government of Maharashtra. 

The selected hospitals included, five tertiary care hospitals (two medical college hospitals, one 

district hospital, two municipal corporation hospitals), six sub-district hospitals (includes one 

women’s hospital), and two community health centers from different places. The details are 

depicted in figure 1. 

Period

The study duration was from 1st July 2017 to 31st December 2018 including the enrolment period 

from 1st September 2017 to 31st March 2018.

Follow-up

All women were requested to come for follow-up at six weeks (coterminous with the initiation of 

immunization to their child) at the hospitals. Women were frequently reminded on phone about 

their due visit. Women not attending the hospital were invited for specially organized follow-up 

camps. Health care workers visited the houses of the women who did not attend the institution or 

camp and requested them to come for follow-up. A social worker conducted telephonic interview 

of the women who neither visited institution nor follow-up camp. The follow-up was started on 

16th October 2017 and stopped on 30th June 2018. All women suspected of having postpartum 

depression were advised to consult a psychiatrist.  
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Data collection

A pair consisting an obstetrician and the in-charge nurse was identified as ‘coordinator team’ 

from each participant hospital and in the medical college hospitals, unit-wise teams were formed. 

The Department of Community Medicine and Psychiatry trained them along with the research 

team (one coordinator who was a public health specialist and two medico-social workers). It was 

one-day training including an introduction to the study, collection of initial information, follow-

up and monitoring, and filling the EPDS format. Trainees practiced filling of EPDS format 

interviewing colleague as a delivered woman. Women were enrolled before discharge (48 hours 

to seven days after delivery). The initial part of the format was filled by collecting information 

from records as well as through face-to-face interviews, by a member of the coordinator team. 

They were again interviewed during follow-up visits and responses were recorded on the printed 

EPDS format by the coordinator team. Women visiting the nodal site (delivered in that 

institution and some women from nearby areas) were assessed by a psychiatrist. The research 

coordinator and the two medico-social workers supervised and coordinated follow-up and data 

collection. Authors along with the research coordinator regularly visited all the sites. From the 

rural areas the filled-up forms were collected monthly or during visits and from corporation areas 

forms were weekly collected. They were scrutinized and women were contacted on the phone if 

needed.

Participants

A woman who was a resident of the Pune district and ready to come for follow-up was eligible 

for inclusion. A woman not knowing even one language out of English, Marathi, or Hindi; 

having critical illness needing immediate transfer to a higher institution (non-study site), and or 

with serious psychiatric illness (unable to understand and respond) at the time of enrolment 
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interview was excluded. All women who had undergone caesarean section during the enrolment 

period were included as ‘study participants’ till the desired sample size was achieved. After 

enrolment of a woman in the study group, the subsequent first vaginally delivered woman 

matching in age (+ 2.5 years) and parity was included in the comparison group. 

Variables

Information about the mode of delivery, age, parity, education, family income, and occupation, 

based on Kuppuswamy’s classification was collected.23 Income was based on the colour of the 

ration card. The government has provided yellow, orange, and white colour ration cards to 

families having annual income less than Rs.15,000, Rs.15,000 to Rs.99,999, and Rs.100,000 or 

above respectively. Yellow ration card holders are considered as Below Poverty Line (BPL) and 

are eligible for benefits under some schemes. For each woman, depression score was calculated 

by using EPDS that was developed by Cox JL in 1987.24 It is a ‘10 item’ scale assessing various 

aspects of depression on a week recall of mood and feelings. Each item is scored on a severity 

scale ranging from 0 to 3, thus the possible highest total score is 30. 

Data sources/measurement  

The source of data was the case report form. The interview schedule comprised of information 

about the socio-economic characteristics of the participants, detailed obstetric history. During the 

follow-up visit at six weeks, the woman was assessed for PPD by using EPDS which was 

validated and translated into Marathi (local language). The data was entered on the Excel Sheet. 

Then the total score of each woman was calculated. The woman with a cut-off score >10 was 

considered as having postpartum depression. 

Bias
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The translated EPDS format was not having any identification marker about the mode of delivery 

and thus the assessors were blinded to the mode of delivery. 

Study Size 

To capture a PPD difference of 7.6% between caesarean section and vaginal delivery,13 with a 

95% confidence and 80% power, the sample size required was 228 in each group. However, this 

study was a part of a larger study in which a comparison of puerperal infection was studied. 

Based on available rates of puerperal infection, 1,556 participants in each group were enrolled 

and followed. 

Statistical methods

Descriptive statistics as percentages for the categorical variables were tabulated for selected 

predictors. The data analysis was done using, ‘Statistical Package for the Social Science’ (SPSS) 

Version 25.0. Chi-square test with Yates’s correction was applied to assess the association 

between PPD and socio-demographic and obstetric parameters of the participants. The adjusted 

odds ratio was calculated. P-value <0.05 was considered to be statistically significant. 

Patient and Public Involvement

Participant women were not involved in study design but they were given all information about 

the study and referred whenever necessary. Officers from the health department were involved in 

the study design.

RESULTS

During the enrolment period in the selected 13 hospitals, 6,567 cesareans and 14,049 vaginal 

deliveries were conducted. About 40% of cesarean delivered women were not eligible due to 

residence outside Pune District and 40% were unwilling to come for follow-up. Around 15% 
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were excluded due to the language barrier and about 5% were critically ill or having a psychiatric 

problem.

The number of mothers contacted directly during a hospital visit, through camps and 

phone calls was roughly 50%, 30%, and 20% respectively.

We followed 2,831 women (90.97%) at six weeks. The details about delivered, enrolled, 

and followed women are given in figure 2. Illegible handwriting plus the inability to confirm the 

contents on the phone and unfilled sections were the common reasons for incomplete data. Some 

women were not available on the phone and some migrated to other districts. 

Socio-demographic characteristics

Out of 3,112 participants, the data from the varied number of women could not be obtained for 

certain variables. About 68% of participants were from urban areas. Table 1 gives only socio-

demographic characteristics of the participants. 

The mean age of participants was 23.96 (+3.72) years. The younger age group up to 25 

years was the dividing line. The proportions of women in younger age groups were lesser among 

caesarean delivered than vaginally delivered. The overall proportion of the first para plus 2nd 

para was 85.57% and there was no difference between the two groups. The proportion of post-

secondary school certificate qualifications among caesarean was 43.22% while it was 34.07% 

among vaginally delivered. 

Postpartum Depression at six weeks

We could not interview 8.48% and 9.58% of participants from the caesarean and comparison 

group respectively.  The proportion of postpartum depression having EPDS score of 10 or more 

was 3.79% among caesarean and 2.35% among vaginally delivered women (Chi-square=4.96; 
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p=0.03). The details about the mode of delivery and EPDS score group are given in table 2 

which reveals that a score of six and above was higher among the caesarean delivered women. 

The distribution of EPDS scores by types of LSCS is given in table 3. Among emergency 

caesarean delivered women scores were higher in all groups (excepting 1 to 5 group). 

The adjusted odds ratios for various factors are given in table 4. The study did not find any 

association between PPD and multiple births.

Discussion

The present multisite study involving a large number of participants is the second largest one 

among all the referred studies from the last two decades.25 For better supervision and thereby 

assurance of quality, we limited the number of participating hospitals by applying the selection 

criterion. We did the homework of calculating adjusted relative risk due to caesarean deliveries. 

But authors were bound to ignore it. Because neither the assessment was done during pregnancy 

nor immediately after delivery. The history was also not asked. But we assume whatever a small 

proportion of women have such a history, the proportion is ought to be similar in both the 

groups. However, realizing the limitations, we calculated the odds ratio for various factors. The 

results were almost similar to the relative risk. Although the American Psychiatric Association 

included symptoms occurring within four weeks of delivery under postpartum depression, the 

study considered the conventional obstetric postpartum period of six weeks. In India, post-natal 

visits are less frequent than ante-natal visits. During post-natal visit assessment for PPD is not 

carried out. Women due to socio-cultural traditions usually do not move out of the home for 

about six weeks. The women visit the institutions for the initiation of vaccination to their 

children and hence the number of lost follow-up was less than 10%. Although our study was 

confined mostly to the government hospitals, any private hospital providing immunization 
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services can start assessing the women. The present study used the EPDS tool to assess PPD and 

the cut-off point was considered as 10 and above. Many studies considered a higher score of 12 

or 13 as cut-off point.5,9,30,31,10,11,17,22,26–29 But several studies have considered a cut-off of 10 

points like the present study.2,4,13,14,32–35 In some studies, a cut-off of nine score was considered 

for assessment of depression.6,36 In a large study conducted in China, even a score of seven was 

considered to describe mild depression.37 EPDS is not a diagnostic tool but it is a screening tool. 

It is logical to consider a cut-off point of six, for mild depression and the women can undergo 

clinical review. A score of 6 and above by EPDS had already been used and had 100% 

sensitivity and is quoted in a document by WHO.6 It may have low specificity. But screening 

tests are meant to capture maximum suspected patients for further evaluation. 

The range of PPD observed in India varies from 7.5 to 31.4%. 2,4,28,33,38–

41,13,14,16,18,19,21,22,27 A meta-analysis of Indian studies observed a range of 3 to 47%; concluded 

that the average proportion of PPD was 19%.41 The meta-analysis as well as the references 

quoted in the present study pointed out the higher prevalence in South India. In the same meta-

analysis, an upward trend was mentioned; but the authors did not observe any trend in the 

occurrence of PPD while analysing the referred studies in this article. This can be due to two 

reasons; firstly, we have referred to fewer articles and secondly, they are relatively recent. The 

meta-analysis also observed that the prevalence was higher in urban areas than rural areas and a 

higher proportion was reported from studies in hospital settings than in community settings.41 

Our estimated prevalence of PPD is on the lower side. It is documented that economic and health 

indicators affect the PPD.42 Pune District is having better health and economic indicators.43 The 

assessors were not psychiatrists or psychologists, some responses were through phone calls. But 
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both these practices are documented. The findings have to be viewed in the context that the 

present study is the largest in India covering both the urban and the rural areas. 

The range of proportion of PPD reported during the last two decades in various countries 

was from 5.3% in Turkey to 42.6% in California, USA.10,13,17,19,25,29,30,32,44 WHO had quoted 

studies wherein the PPD ranged from 10% in Uganda to 40% in Pakistan.1 In another report 

reviewing maternal mental health specifically in low and middle-income countries, the 

prevalence ranged from 10.7% in Nigeria to 50% in Guyana.6  In a global review, minimum PPD 

(4%) from Japan and high PPD (63.9%) in America were noted.45 A review from Asian countries 

pointed out that Malaysia had the lowest PPD (3.5%) and Pakistan had the highest (63.3%).46 

The lower prevalence in our study is not an outlier. Even this low prevalence amounts to about 

50,000 cases in the state. If PPD is untreated, the new-born and the whole family may face some 

consequences. 

Apart from socio-cultural and biological factors, the tool of assessment is also an 

important determinant. The most used tool is EPDS which is in vogue since the 1980s.45 There 

ought to be inconsistency when different tools are used. It is also determined by the accepted cut-

off point. EPDS cut-off points from 7 to 13 have been used by various investigators. One report 

had quoted studies demonstrating the effects of the assessment system, changing cut-off points, 

and time of assessment.6 The time of assessment is an important factor. The studies have been 

conducted as early as within three days39 to one year.9,11,14,32 An inexperienced person may 

classify maternal blues as PPD which has a similar presentation and appears within few days of 

delivery. It is observed that the prevalence of PPD decreases with time.30 The meta-analysis 

study in India observed that pooled prevalence of 22% got reduced to 19% after deducting 

studies assessing PPD within two weeks.41
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The association of PPD with age is inconsistent; some did not show any association 

PPD,4,5,13,36 but some did.2,40 Few studies have reported that increasing age heightens the chances 

of getting PPD particularly after 30 years.9,22,27 The pooled prevalence of PPD was estimated as 

20% and 21% when studies with mean maternal age of ≤ 25 years and > 25 years but the 

difference was not significant.41 But chances are very high among women less than 20 years.40 

The present study confirms that age above 25 years confers protection as the adjusted odds ratio 

is 0.49. The higher risk is bi-polar; young40 and middle-aged are at high risk.9,22,27 This can be a 

reflection of better psycho-social adjustment within the family by 25 years of age.  The present 

study did not find any association between income and PPD. The risk may be inversely 

proportional to income,47 but may not be a uniform finding.5 The present study did not observe 

any association with employment. Some studies observed association,14,27 and one didn’t.4 In 

Indian society, if the woman is having one or more girls; the birth of a male child is preferred. 

The woman is blamed or made to feel guilty for giving birth to a female child. Many studies 

reported a higher prevalence of PPD after the birth of a female child.17,22,37 Like the present 

study, few studies did not observe such association.11,30 The problem is state or district-specific. 

Additionally, in the last two decades, extensive efforts have been taken by the government and 

non-governmental agencies to create awareness about gender bias.

Even WHO did not include the mode of delivery in the risk factor list.6 Some studies 

including a review study did not consider the effect of the mode of delivery.3,35 With the 

increasing number of caesarean sections, ascertaining its effect on PPD is necessary. It is 

mentioned that caesarean delivery is associated with a higher risk for PPD.1 But there is no 

concordance between the results of various studies. Some studies did not show an association 

between the mode of delivery and PPD.18,19,27–29,44 In some studies, an association was observed 
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but not significant or disappeared after adjusting for confounders.5,8,17,25,37,48  One reason for the 

non-significant difference is the inadequacy of sample size. Many studies showed a significantly 

higher increased risk due to caesarean section.31–33 All four comparative studies involving 50 to 

100 participants in each group observed a higher risk of PPD among caesarean delivered women. 

16,33,34,39 Two meta-analyses clearly showed increased risk due to caesarean section.49,50 Only two 

studies reported a higher risk with vaginal delivery.8,13 PPD is related to the pain that a woman 

undergoes during and after episiotomy, repair of tear or forceps application, etc.44 The higher 

risk of PPD due to caesarean section can be consequent to postpartum complications which 

include infection, haemorrhage, intra-operative complications and result in blood transfusion, 

longer hospital stay, and higher expenditure.51,52  Secondly, women undergoing non-vaginal 

delivery can have more probability of self-reported symptoms. 

The comparison between elective and emergency caesarean is full of variations. There 

was no difference between an emergency and elective caesarean section5. Some studies reported 

higher risk with elective cesareans,17,31 while one study reported opposite findings.50 A higher 

risk of PPD after an emergency caesarean section is a reflection of acute stress reactions.1 The 

present study did not find any consistent difference. 

We did not include private hospitals, the time of onset of the symptoms. The assessment 

was done only at six weeks. A psychiatrist did not assess all the women. Complete blinding was 

not possible as many interviewers knew the women. Some interviews were telephonic. The 

authors did not separately analyse data by mode of collection or person collecting. The overall 

prevalence may not apply to the general population because the proportion of caesarean is less 

than 50%.

Conclusions

Page 16 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

The study confirmed younger age and caesarean are risk factors. In all hospitals at six weeks 

postpartum, universal assessment of delivered women, particularly young and caesarean 

delivered, through nurses or medico-social workers by using EPDS score should be initiated. The 

sensitivity and specificity studies using six or more EPDS score need consideration.
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Table 1 Socio-demographic Characteristics of Study Participants (n=3,112), India, 2017-18

Characteristics LSCS (n=1556)

No (%)

Vaginal (n=1556)

No (%)

Total

No (%)

Chi

Square (p)≤ 19 83 (5.38) 117 (7.59) 200 (6.48)

20 – 24 809 (52.40) 907 (58.82) 1716 (55.61)

25 – 29 485 (31.41) 415 (26.91) 900 (29.16)

30 – 34 133 (8.61) 93 (6.03) 226 (7.32)

> 35 34 (2.20) 10 (0.65) 44 (1.43)

36.99 

(<0.001)**Age group

Data not available 12 14 26

1st Para 632 (42.16) 638 (42.85) 1270 (42.50)

2nd Para 647 (43.16) 640 (42.98) 1287 (43.07)

3rd Para 207 (13.81) 195 (13.10) 402 (13.45)

Multipara 13 (0.87) 16 (1.07) 29 (0.97)

0.7 (0.87)
Parity

Data not available 57 67 124

Less than 14,999 411 (28.88) 381 (27.27) 792 (28.09)

15,000-99,999 933 (65.57) 967 (69.22) 1900 (67.38)

100,000+ 79 (5.55) 49 (3.51) 128 (4.54)

8.53 (0.01)*
Annual income in 

Indian Rupees

(1 Rs. =0.013 $)
Data not available@ 133 159 292

Graduate/higher 242 (15.76) 153 (10.24) 395 (13.04)

12th/Diploma after 10th 422 (27.47) 356 (23.83) 778 (25.68)

High school (8-10 std.) 371 (24.15) 382 (25.57) 753 (24.85)

Middle school (5-7 std.) 246 (16.02) 304 (20.35) 550 (18.15)

Primary (1-4 std.) 154 (10.03) 159 (10.64) 313 (10.33)

Illiterate 101 (6.58) 140 (9.37) 241 (7.95)

37.74 

(<0.001)**Education

Data not available 20 62 82

Profession 29 (1.88) 17 (1.13) 46 (1.51)

Semi-profession 12 (0.78) 14 (0.93) 26 (0.85)

Clerk, shop-owner, farmer 38 (2.47) 38 (2.52) 76 (2.50)

Skilled worker 33 (2.14) 32 (2.13) 65 (2.13)

Semi-skilled worker 20 (1.30) 24 (1.59) 44 (1.44)

Unskilled worker 32 (2.08) 29 (1.93) 61 (2.00)

Unemployed 1377 (89.36) 1351 (89.77) 2728 (89.56)

3.63 (0.72)
Occupation

Data not available 15 51 65
@ Includes not having ration card, hence no information about income

Std.= Standard

* Significant; P<0.05

** Highly significant; p<0.001
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Table 2  Comparison of postpartum depression with the mode of delivery, India, 
2017-18

Mode of DeliveryEPDS
LSCS (%) Vaginal (%)

Total (%) Chi 
Square (p)

0 786 (55.20) 812 (57.71) 1598 (56.4)
1 – 5 485 (34.06) 488 (34.68) 973 (34.37)
6 – 9 99 (6.95) 74 (5.26) 173 (6.11)
≥10 54 (3.79) 33 (2.35) 87 (3.07)

8.22 (0.04)*

Total 1424 1407 2831  
* Significant; p<0.05S

SSC=Secondary School Certificate, LSCS=Lower Segment Caesarean Section
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Table 3 Postpartum depression scores and type of LSCS, India, 2017-18
Mode of DeliveryEPDS

Em. LSCS (%)  El. LSCS (%)
Total Chi 

square (p)
0 605(57.51) 151(49.35) 756 (55.67)

1 – 5 335 (31.84) 130 (42.48) 465 (34.24)
6 – 9 77 (7.32) 15 (4.90) 92 (6.77)
≥10 35 (3.33) 10 (3.27) 45 (3.31)

11.94 

(0.01)*

Total 1052 306 1358  
* Significant; p<0.05

Em.= Emergency

El.= Elective
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Table 4 Multivariate analysis of risk factors for PPD, India, 2017-18

Score 

 ≥10 <10 Total Adj. Odds Ratio p

≥25 25 1048 1073 0.48(0.27-0.83) 0.01*
Age

<25 62 1673 1735 1  

Non-BPL 62 1777 1839 1.60(0.91-2.83) 0.11
Income

BPL 19 704 723 1  

>SSC 31 1046 1077 0.80(0.49-1.31) 0.37
Education

≤SSC 54 1628 1682 1  

Employed 8 281 289 1.11(0.50-2.47) 0.80
Occupation

Unemployed 77 2412 2489 1  

Male 43 1354 1397 0.96(0.60-1.52) 0.85
Sex of new born

Female 42 1245 1287 1  

LSCS 54 1370 1424 1.86(1.14-3.03) 0.01
Mode of Delivery

Vaginal 33 1374 1407 1  

>2 12 385 397 1.00(0.50-2.0) 0.99*
Parity

≤2 72 2251 2323 1  

* Significant; p<0.05

Figure 1 Block and type wise participating hospitals in Pune, India, 2017-18

Figure 2 Women delivered and followed in Pune, India, 2017-18
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(a) Indicate the study’s design with a commonly used term in the title or the abstract Title and abstract 1 
(b) Provide in the abstract an informative and balanced summary of what was done 
and what was found 

Introduction 
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 
Objectives 3 State specific objectives, including any prespecified hypotheses 

Methods 
Study design 4 Present key elements of study design early in the paper 
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection 
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 

participants 
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable 
Data sources/ 
measurement 

8*  For each variable of interest, give sources of data and details of methods of 
assessment (measurement). Describe comparability of assessment methods if there is 
more than one group 

Bias 9 Describe any efforts to address potential sources of bias 
Study size 10 Explain how the study size was arrived at 
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 
(a) Describe all statistical methods, including those used to control for confounding 
(b) Describe any methods used to examine subgroups and interactions 
(c) Explain how missing data were addressed 
(d) If applicable, describe analytical methods taking account of sampling strategy 

Statistical methods 12 

(e) Describe any sensitivity analyses 

Results 
(a) Report numbers of individuals at each stage of study—eg numbers potentially 
eligible, examined for eligibility, confirmed eligible, included in the study, 
completing follow-up, and analysed 
(b) Give reasons for non-participation at each stage 

Participants 13* 

(c) Consider use of a flow diagram 
(a) Give characteristics of study participants (eg demographic, clinical, social) and 
information on exposures and potential confounders 

Descriptive data 14* 

(b) Indicate number of participants with missing data for each variable of interest 
Outcome data 15* Report numbers of outcome events or summary measures 

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and 
their precision (eg, 95% confidence interval). Make clear which confounders were 
adjusted for and why they were included 
(b) Report category boundaries when continuous variables were categorized 

Main results 16 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a 
meaningful time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 
sensitivity analyses 
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 2

Discussion 
Key results 18 Summarise key results with reference to study objectives 
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias 
Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence 
Generalisability 21 Discuss the generalisability (external validity) of the study results 

Other information 
Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based 
 
*Give information separately for exposed and unexposed groups. 
 
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 
available at www.strobe-statement.org. 
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2

Comparison of postpartum depression at six weeks among caesarean and vaginally 

delivered women in Pune District, India

ABSTRACT

Objectives To compare the proportion of postpartum depression at six weeks among caesarean 

delivered and vaginally delivered women and to assess its association with some socio-

demographic factors. 

Design It was a descriptive comparative study with prospective enrolment. We followed the 

enrolled women and assessed them for postpartum depression (PPD) six weeks after delivery.

Setting We conducted the study in Pune district, India from July 2017 to December 2018. The 

study sites were all non-teaching government hospitals performing five or more caesarean 

sections per month and two teaching hospitals one government, and one private. 

Participants 

We included participant women who have undergone caesarean section in the participating 

hospitals and residents of Pune district in the study group. The women delivered vaginally and 

matching in age and parity were included in the comparison group. We followed 1,556 women in 

each group. 

Main outcome measures Edinburgh Postnatal Depression Scale (EPDS) score 10 or more for 

each woman was the primary outcome. Chi-square test and multivariable binary logistic 

regression were performed to assess the effect of delivery mode on postpartum depression. 

Results  The proportion of postpartum depression was 3.79% among caesarean delivered women 

and 2.35% among vaginally delivered women at six weeks (Chi square=4.50; p=0.03). The 
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adjusted odds ratio was 1.86 (95% CI=1.14 to 3.03). Age less than 25 years had higher risk of 

postpartum depression. The adjusted odds ratio was 2.10 (95% CI =1.21-3.65). The study did not 

observe any association between postpartum depression and income, education, occupation or 

sex of the new-born child.  

Conclusions We conclude that young women particularly caesarean delivered should be 

screened six weeks after delivery. 

Keywords: Postpartum Depression; Prevalence; Caesarean delivery; Socio-demographic 

characteristics; Gender

Strengths and limitations of this study

► The present study is a large multi-site study. 

► Trained health care workers assessed the women six weeks postpartum.

► The study asserted that young and caesarean delivered women are having higher risk of 

PPD.

► The authors didn’t assess or ask history of postpartum depression during pregnancy or 

immediately after delivery.

► We did not include a non-teaching private hospital.
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Comparison of postpartum depression at six weeks among caesarean and vaginally 

delivered women in Pune District, India

INTRODUCTION

Background

Women face major depression 1.6 to 2.6 times more than men.1 This difference is most apparent 

in the postpartum period. The American Psychiatric Association’s Diagnostic and Statistical 

Manual of Mental Disorders, fifth edition (DSM-5), defines postpartum depression specifying 

the period as; ‘most recent episode of major depression if onset of mood symptoms occurs 

during pregnancy or in the four weeks following delivery’. 2 To assess the postpartum depression 

(PPD), Edinburgh Postnatal Depression Scale (EPDS) is the most commonly used tool. The 

prevalence is influenced by the tool used and time of assessment after birth. Most psychiatrists 

and obstetricians consider the period up to one year, 3–10 but the symptoms may persist longer.11 

Various secondary data analyses have estimated that globally about 10-15% women suffer from 

PPD.12–14 This common complication of childbearing is a disabling but treatable mental disorder. 

The consequences of PPD are related to the mother, the child, and mother-child interactions. The 

first category includes a woman’s social relationship including with her husband. Severe 

malnutrition, health problems like diarrhea, language and cognitive development among the 

children, represent the second category. Mother-to-child bonding, breastfeeding problems 

represent the third category.1,15,16 Studies identifying its risk factors are fewer than studies 

estimating incidence/prevalence. 3,4,17,18 The risk factors are classified as socio-economical and 

biological. The risk factors may be present during pregnancy or appear after childbirth.1,11 
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Although mode of delivery is one of the recognized risk factors, the psychiatric risk 

factors receive more attention. Some studies have shown a higher risk of postpartum depression 

after cesarean section,19,20 but some studies did not.21,22 Most of these studies are small and from 

a single institution. On the other hand, some large studies did not include the mode of delivery as 

a risk factor.17,23 The woman undergoing cesarean section has mental stress due to exposure to 

operation and expenditure incurred. Additionally, the feeling of guilt exists, as the women 

consider caesarean mode of delivery as a failure on the part of the mother to endure pain. Such a 

guilt also contributes to development of PPD. Hence postpartum depression is more likely to 

occur among cesarean delivered women than vaginally delivered. We perceived the need for a 

comparative study because globally the proportion of cesarean is increasing and absence of large 

studies particularly from India. Additionally, the authors considered the sex of the new-born as 

one variable because some Indian studies have observed that the birth of a girl child is also a risk 

for PPD.20,24,25 In India, despite the launch of the National Mental Health Programme in 1982, 

maternal mental is not given due attention. 

Objectives

1. To compare the proportion of PPD at six weeks between cesarean delivered and vaginally 

delivered women, in Pune District

2. To assess its association with socio-economic factors including the sex of the new-born. 

MATERIAL AND METHODS

Study Design

It was an observational and descriptive study comparing PPD six weeks after delivery among 

women who have undergone caesarean and vaginal delivery.

Settings  
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Pune District is the second populous district in Maharashtra State, and fourth in India, having a 

population of 9,429,408, as per the last census 2011. Pune Municipal Corporation together with 

Pimpri Chinchwad Municipal Corporation constitutes 51.46% of the district population. The 

female to male (per 1,000) ratio is 915 and the female literacy rate is 81.05%. We included all 

nine non-teaching government hospitals conducting at least five cesareans per month, one 

government teaching hospital, and one private teaching hospital (the nodal site). The authors 

conducted this study in collaboration with the Directorate of Health Services Government of 

Maharashtra. The selected hospitals included five tertiary care hospitals (two medical college 

hospitals, one district hospital, two municipal corporation hospitals), six sub-district hospitals 

(includes one women's hospital), and two community health centres from different places. Figure 

1 gives the details.

Period

The study duration was from 1st July 2017 to 31st December 2018 including the enrolment period 

from 1st September 2017 to 31st March 2018.

Participants

A woman who was a resident of the Pune district and ready to come for follow-up was eligible 

for inclusion. We excluded a woman who does not know even one language out of English, 

Marathi, or Hindi; or has a critical illness needing immediate transfer to a higher institution (non-

study site); or has a severe psychiatric illness (unable to understand and respond).  All women 

who had undergone caesarean section during the enrolment period were included as ‘study 

participants’ within 48 hours after caesarean section. After enrolling a woman in the study group, 

we included the first vaginally delivered woman matching age (+ 2.5 years) and parity in the 

comparison group.  Figure 2 depicts the flowchart of enrolment of participants. 
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Follow-up

The research team requested all women for follow-up at six weeks (coincident with the initiation 

of immunization of the child) at the hospitals. The research team frequently reminded the women 

on the phone about their due visit. We invited the women not attending the hospital for specially 

organized follow-up camps. Health care workers visited the houses of the women who did not 

participate in the institution or camp and requested them to come for follow-up. A social worker 

conducted a telephonic interview of the women who neither visited the institution nor follow-up 

camp. The follow-up was started on 16th October 2017 and stopped on 30th June 2018. We 

advised all women suspected of having postpartum depression to consult a psychiatrist 

Data collection

The authors notified a pair consisting of an obstetrician and the in-charge nurse as the 'site 

coordinator team' from each participant hospital. But, in the medical college hospitals, we 

formed unit-wise teams. The Department of Community Medicine and Psychiatry trained them 

and the research team (one coordinator who was a public health specialist and two medico-social 

workers). That one-day training included an introduction to the study, collection of initial 

information, follow-up and monitoring, and filling the EPDS format. Trainees practiced filling of 

EPDS format interviewing colleague as a delivered woman. Women were enrolled before 

discharge (48 hours to seven days after delivery). A site coordinator team member filled the 

initial part of the format by collecting information from records and remaining part by face-to-

face interviews. They again interviewed the women during follow-up visits, and responses were 

recorded on the printed EPDS format.  A psychiatrist assessed the women visiting the nodal site 

(delivered in that institution and some women from nearby areas). The research coordinator and 

the two medico-social workers supervised and coordinated follow-up and data collection. 
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Authors, along with the research coordinator, regularly visited all the sites. We collected the 

filled-up forms from the rural areas monthly or during visits, and weekly from corporation areas. 

The research coordinator scrutinized the forms and contacted the women on the phone if needed.

Variables

The site coordinator collected the information about the mode of delivery (including emergency 

or elective caesarean), age, parity, education, family income, and occupation. We decided the 

socioeconomic class based on Kuppuswamy's classification, which uses the occupation and 

education of the head of the family and the family's monthly income. 26 We used colour of the 

ration card as a proxy of income. The government has provided yellow, orange, and white colour 

ration cards to families having annual income less than ₹.15,000, ₹.15,000 to .99,999, and 

₹.100,000 or above respectively (1 ₹ =0.013 $). Yellow ration card holders are considered as 

Below Poverty Line (BPL) and are eligible for benefits under some schemes.

We calculated the depression score for each woman using EPDS that Cox JL developed 

in 1987.27 It is a ‘10 item’ scale assessing various aspects of depression on a week recall of mood 

and feelings. The interviewing persons ensured a response for each item. Each item is scored on 

a severity scale ranging from 0 to 3, thus the possible highest total score is 30. 

Data sources/measurement  

The source of data was the case report form. The interview schedule comprised of information 

about the socioeconomic characteristics of the participants and detailed obstetric history. The site 

coordinator assessed the woman during the follow-up visit at six weeks for PPD using EPDS, 

which was validated and translated into Marathi (local language). The data entry operator entered 

the information on the Excel Sheet. Then the total score of each woman was calculated.  We 
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considered the most commonly used cut-off score of > 10 of a woman to identify as having 

postpartum depression. 

Bias

The translated EPDS format was not having any identification marker about the mode of delivery 

and thus the assessors were blinded to the mode of delivery. 

Study Size 

To capture a PPD difference of 7.6% between caesarean section and vaginal delivery,10 with a 

95% confidence and 80% power, the sample size required was 228 in each group. However, this 

study was a part of a larger study in which we compared puerperal infection. Based on available 

rates of puerperal infection, 1,556 participants in each group were enrolled and followed. 

Statistical methods

Descriptive statistics as percentages for the categorical variables were tabulated for selected 

predictors. We analysed the data using, 'Statistical Package for the Social Science' (SPSS) 

Version 25.0. Chi-square test with Yates's correction was applied to assess the association 

between PPD and socio-demographic and obstetric parameters of the participants. The authors 

calculated the adjusted odds ratio using multivariable binary logistic regression. Division of age 

in two groups was based on observations, income on entitlement for government schemes (BPL), 

education on years of schooling, and  occupation on employed or not. P-value <0.05 was 

considered to be statistically significant. 

Patient and Public Involvement

Participant women were not involved in developing the study design but they were given all 

information about the study and referred whenever necessary. Officers from health department 

were involved in evolving study design.

Page 10 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

10

RESULTS

During the enrolment period in the selected 13 hospitals, 6,567 cesareans and 14,049 vaginal 

deliveries were conducted. About 40% of cesarean delivered women were not eligible due to 

residence outside Pune District and 40% were unwilling to come for follow-up. Around 15% 

were excluded due to the language barrier and about 5% were critically ill or having a psychiatric 

problem.

The number of mothers contacted directly during a hospital visit, through camps and 

phone calls was roughly 50%, 30%, and 20% respectively.

We followed 2,831 women (90.97%) at six weeks. The details about delivered, enrolled, 

and followed women are given in figure 2. Illegible handwriting plus the inability to confirm the 

contents on the phone and unfilled sections were the common reasons for incomplete data. Some 

women were not available on the phone and some migrated to other districts. 

Socio-demographic characteristics

Out of 3,112 participants, the data from the varied number of women could not be obtained for 

certain variables. About 68% of participants were from Municipal Corporation areas. Table 1 

gives only the socio-demographic characteristics of the participants by mode of delivery. 

The mean age of participants was 23.96 (+3.72) years. The younger age group up to 25 

years was the dividing line. The proportions of women in younger age groups were lesser among 

caesarean delivered than vaginally delivered. The overall proportion of the first para plus 2nd 

para was 85.57%, and there was no difference between the two groups. The proportion of 

passing 10th standard among caesarean was 43.22%, while it was 34.07% among vaginally 

delivered. 
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Postpartum Depression at six weeks

We could not interview 8.48% and 9.58% of participants from the caesarean and comparison 

group, respectively.  The proportion of postpartum depression having an EPDS score of 10 or 

more was 3.79% among caesarean and 2.35% among vaginally delivered women (Chi-

square=4.50; p=0.03). Chi-square test was applied to the overall (disregarding mode of delivery) 

distribution of the variables given in table 1 and EPDS score less than ten and >10, showed no 

association between socio-demographic characteristics and EPDS. The details about the mode of 

delivery and EPDS score group are given in table 2, which shows that the proportion of 

caesarean delivered women who scored six and above was consistently higher than that of 

vaginally delivered women. This consistency was not observed in the type of caesarean section. 

Hence, we separately applied two by two chi-square test with Yate’s correction making two 

groups as given in table 2. There was no significant difference between the proportion of women 

having EPDS score >10 among women undergone emergency and elective caesarean. The sex of 

the new-born child had no association with PPD (Chi-square=0.04; p=0.87) 

The adjusted odds ratios of various factors for EPDS score ten or more calculated using 

multivariable binary logistic regression are given in table 3. We observed a significantly high 

odds ratio (1.86; 95% CI=1.14-3.03), indicating almost double the risk of PPD among caesarean 

delivered women. Similarly, the young mothers less than 25 years also had a significantly high 

odds ratio (2.10; CI=1.21-3.65), indicating more than double the risk of PPD than elder mothers. 

The rest of the factors did not have any association with EPDS score.

Discussion
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The authors observed a prevalence of PPD less than four in Pune district. The study observed 

that odds of having PPD are higher among caesarean delivered women than vaginally delivered 

women. Women aged less than 25 years also have higher odds of having PPD. 

About effect of mode of delivery, even WHO is not consistent. The mode of delivery 

initially was not included in the risk factor list, 11 later indicated that caesarean delivery is 

associated with a higher risk for PPD.1 Some studies, including a review study, did not consider 

the effect of the mode of delivery.17,28 With the increasing number of caesarean sections, 

ascertaining its effect on PPD is necessary. But there is no concordance between the results of 

various studies. Some studies did not show an association between the mode of delivery and 

PPD.21,22,29–32 In some studies, an association was observed but not significant or disappeared 

after adjusting for confounders. 5,18,20,33–35 One reason for the non-significant difference is the 

inadequacy of sample size. Many studies showed a significantly higher increased risk due to 

caesarean section.36–38 All four comparative studies involving 50 to 100 participants in each 

group observed a higher risk of PPD among caesarean delivered women.19,36,39,40 Two meta-

analyses clearly showed increased risk due to caesarean section.41,42 But most of the studies were 

small and from a single institution. Only two studies reported a higher risk with vaginal 

delivery.5,10 The reasons for higher PPD among vaginally may be related to a woman's pain 

during and after episiotomy, repair of tear or forceps application, etc.29 The higher risk of PPD 

due to caesarean section can be consequent to postpartum complications, including infection, 

haemorrhage, intra-operative complications, blood transfusion, more extended hospital stay, and 

higher expenditure.43,44  Secondly, women undergoing non-vaginal delivery can have more 

probability of self-reported symptoms. 
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Contrary to the present study, the range of PPD observed in India has a higher range from 

7.5 to 31.4%. 3,4,10,14,15,19,21,22,24,25,30,31,36,40,45,46 A meta-analysis of Indian studies observed a range 

of 3 to 47%; concluded that the average proportion of PPD was 19%.14 The meta-analysis and 

the references quoted in the present study pointed out the higher prevalence in South India. The 

same meta-analysis, an upward trend, but the authors did not observe any trend in the occurrence 

of PPD while analysing the referred studies in this article. The difference can be due to two 

reasons; firstly, we have referred to fewer articles, and secondly, they are relatively recent. The 

meta-analysis also observed that the prevalence was higher in urban areas than rural areas, and a 

higher proportion was reported from studies in hospital settings than in community settings.14 

Our estimated prevalence of PPD is on the lower side. The economic and health indicators affect 

the PPD.47 Pune District has better health and economic indicators.48 The assessors were not 

psychiatrists or psychologists; some responses were through phone calls. But both these practices 

are documented. 

The proportion of PPD reported during the last two decades in various countries was 

from 5.3% in Turkey to 42.6% in California, USA.7,10,20,22,29,32,35,38,49 WHO had quoted studies 

wherein the PPD ranged from 10% in Uganda to 40% in Pakistan.1 In another report reviewing 

maternal mental health, specifically in low and middle-income countries, the prevalence ranged 

from 10.7% in Nigeria to 50% in Guyana.11  In a global review, minimum PPD (4%) from Japan 

and high PPD (63.9%) in America were noted.12 A review from Asian countries pointed out that 

Malaysia had the lowest PPD (3.5%) and Pakistan had the highest (63.3%).13 The lower 

prevalence in our study is not an outlier.

 For better supervision and thereby assurance of quality, we limited the number of 

participating hospitals by applying the selection criterion. The history of PPD during pregnancy 
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and psycho-social familial relations was also not asked. But we assume whatever a small 

proportion of women have such a history, the proportion ought to be similar in both the groups. 

Although the American Psychiatric Association included symptoms occurring within four weeks 

of delivery under postpartum depression, the study considered the conventional obstetric 

postpartum period of six weeks. In India, postnatal visits are less frequent than ante-natal visits. 

During the postnatal visit, an assessment for PPD is not carried out. Due to socio-cultural 

traditions, women usually do not move out of the home for about six weeks. The women visit the 

institutions to initiate vaccination for their children and, hence, we planned assessment at that 

time. Therefore, the number of lost follow-ups was less than 10%. Although our study was 

primarily confined to the government hospitals, any private hospital providing immunization 

services can start assessing the women. 

Apart from socio-cultural and biological factors, the tool of assessment is also an 

important determinant. The most used tool is EPDS which is in vogue since the 1980s.12 There 

ought to be inconsistency when different tools are used. The accepted cut-off point also 

determines it. One report had quoted studies demonstrating the effects of the assessment system, 

changing cut-off points, and time of assessment.11 Various investigators have used EPDS cut-off 

points from 7 to 13. The present study used the EPDS tool to assess PPD, and considered the cut-

off point as ten and above. Many studies considered a higher score of 12 or 13 as a cut-off point. 

6,7,8,18,20,25,30–32,37,49,50 But several studies have considered a cut-off of 10 points like the present 

study.3,4,10,15,28,36,38,39 A systematic review has estimated sensitivity of 0.85 and specificity of 0.84 

for cut-off of score ten.51 Lower cut-off points of nine, 11,52 or seven are also used.34 EPDS is not 

a diagnostic tool, but it is a screening tool. An EPDS score of six and above had already been 

used in one country and had 100% sensitivity and is quoted in a document by WHO.11 Lower the 

Page 15 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

15

cut-off point higher is the sensitivity, but specificity reduces. 51 But screening tests are meant to 

capture maximum suspected patients for further evaluation. 

The time of the evaluation is an important factor. The studies have been conducted as 

early as within three days 40 to one year.6,8,15,38 An inexperienced person may classify maternal 

blues as PPD, which has a similar presentation and appears within few days of delivery. It is 

observed that the prevalence of PPD decreases with time.49 The meta-analysis study in India 

observed that a pooled prevalence of 22% was reduced to 19% after deducting studies assessing 

PPD within two weeks.14

The association of PPD with age is inconsistent; some did not show any association 

PPD,4,10,18,52, but some did.3,46 Few studies have reported that increasing age heightens the 

chances of getting PPD, particularly after 30 years.6,25,30 The pooled prevalence of PPD was 

estimated as 20% and 21% when studies with mean maternal age of ≤ 25 years and > 25 years, 

but the difference was not significant.14 But chances are very high among women less than 20 

years.46 The present study confirms that women lees than 25 years have almost double risk. The 

higher risk may be bi-polar; young46 and middle-aged are at increased risk.6,25,30 Lower 

prevalence among elder mothers can reflect better psycho-social adjustment within the family by 

25 years of age.  The present study did not find any association between income and PPD. The 

association between PPD and income is inconsistent.18,53 We did not observe any association 

consonant with one study4 but some studies observed association.15,30 In Indian society, if the 

woman has one or more girls, the birth of a male child is preferred. The woman is blamed or 

made to feel guilty for giving birth to a female child. Many studies reported a higher prevalence 

of PPD after the birth of a female child.20,25,34 Like the present study few studies did not observe 

such association.8,49 The problem is state or district-specific. Additionally, in the last two 
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decades, extensive efforts have been taken by the government and non-governmental agencies to 

create awareness about gender bias.

The comparison between elective and emergency caesarean is full of variations. There 

was no difference between an emergency and elective caesarean section18. Some studies reported 

higher risk with elective caesareans,20,37 while one study reported contradictory findings.42 A 

higher risk of PPD after an emergency caesarean section is a reflection of acute stress reactions.1 

Even this low prevalence observed in the present study amounts to about 50,000 cases 

per year in the state. If PPD is untreated, the new-born and the whole family may face some 

consequences. Maximum women may be screened by applying sensitive criteria by paramedical 

persons before referral to a psychiatrist, as there is a shortage of psychiatrists. We suggest further 

research involving assessment trained paramedical, in the rural areas, at that most feasible period 

is six weeks and with a robust referral system to alleviate the common problem of delivered 

women. 

We did not include private hospitals and the time of onset of the symptoms. The 

assessment was done only at six weeks. History of psychological problems and family violence 

etc., was not asked. A psychiatrist did not assess all the women. Complete blinding was not 

possible as many interviewers knew the women. Some interviews were telephonic. The authors 

did not separately analyse data by mode of collection or person collecting. The overall 

prevalence may not apply to the general population because the proportion of caesarean is less 

than 50%. 

The present study is a multisite study involving a large number of participants. It is the 

second largest one among all the referred studies from the last two decades.35 It is the largest 
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Indian study covering a large district. Trained health care workers assessed the women. Lost to 

follow-up women are less than 10%.

Conclusions

The study confirmed younger age and caesarean are risk factors. In all hospitals at six weeks 

postpartum, universal assessment of delivered women, particularly young and caesarean 

delivered, screening using EPDS score should be initiated through nurses or medico-social 

workers. The sensitivity and specificity studies using six or more EPDS scores need 

consideration.
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Figure 1 Block and type wise participating hospitals in Pune, India, 2017-18

Figure 2 Women delivered and followed in Pune, India, 2017-18

Table 1 Socio-demographic Characteristics of Study Participants (n=3,112), India, 2017-18
Characteristics Caesarean (n=1556)

No (%)

Vaginal (n=1556)

No (%)

Total

No (%)

Chi

Square (p)
≤ 19 83 (5.38) 117 (7.59) 200 (6.48)

20 – 24 809 (52.40) 907 (58.82) 1716 (55.61)

25 – 29 485 (31.41) 415 (26.91) 900 (29.16)

30 – 34 133 (8.61) 93 (6.03) 226 (7.32)

> 35 34 (2.20) 10 (0.65) 44 (1.43)

36.99 

(<0.001)Age in years 

Data not available 12 14 26

1st Para 632 (42.16) 638 (42.85) 1270 (42.50)

2nd Para 647 (43.16) 640 (42.98) 1287 (43.07)

3rd Para 207 (13.81) 195 (13.10) 402 (13.45)

Multipara 13 (0.87) 16 (1.07) 29 (0.97)

0.7 (0.87)
Parity

Data not available 57 67 124

Less than 14,999 411 (28.88) 381 (27.27) 792 (28.09)

15,000-99,999 933 (65.57) 967 (69.22) 1900 (67.38)

100,000+ 79 (5.55) 49 (3.51) 128 (4.54)

8.53 (0.01)Annual income in ₹

(1 ₹ =0.013 $)

Data not available@ 133 159 292

Graduate/higher 242 (15.76) 153 (10.24) 395 (13.04)

12th/Diploma after 10th 422 (27.47) 356 (23.83) 778 (25.68)

High school (8-10 std.) 371 (24.15) 382 (25.57) 753 (24.85)

Middle school (5-7 std.) 246 (16.02) 304 (20.35) 550 (18.15)

Primary (1-4 std.) 154 (10.03) 159 (10.64) 313 (10.33)

Education

Illiterate 101 (6.58) 140 (9.37) 241 (7.95)

37.74 

(<0.001)
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Table 2  Comparison of postpartum depression with the 
mode of delivery, India, 2017-18
EPDS 
score

Caesarean 
(n=1424)

Vaginal 
(n=1407)

Emergency Elective

0 55.20 57.71 57.51 49.35
1 6.46 7.46 6.37 7.52
2 9.55 10.73 8.75 11.76
3 7.09 7.11 6.65 8.82
4 7.23 5.47 6.65 9.80
5 3.72 3.91 3.42 4.58
6 2.67 1.71 2.76 2.61
7 1.83 1.78 1.90 0.98
8 1.47 1.00 1.43 1.31
9 0.98 0.78 1.24 0.00
≥10 3.79 2.35 3.33 3.27
Overall Chi square=15.77

p=0.11
Chi square=16.23
p=0.09

0-5 
and >6

Chi square=7.99
p=0.005

Chi square=1.34
p=0.25

EPDS= Edinburgh Postnatal Depression Scale

Data not available 20 62 82

Profession 29 (1.88) 17 (1.13) 46 (1.51)

Semi-profession 12 (0.78) 14 (0.93) 26 (0.85)

Clerk, shop-owner, farmer 38 (2.47) 38 (2.52) 76 (2.50)

Skilled worker 33 (2.14) 32 (2.13) 65 (2.13)

Semi-skilled worker 20 (1.30) 24 (1.59) 44 (1.44)

Unskilled worker 32 (2.08) 29 (1.93) 61 (2.00)

Unemployed 1377 (89.36) 1351 (89.77) 2728 (89.56)

3.63 (0.72)
Occupation

Data not available 15 51 65

std.=Standard; @ Includes not having ration card, hence no information about income

Std.= Standard

* Significant; P<0.05

** Highly significant; p<0.001
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Table 3 Multivariable binary logistic regression analysis of risk factors for 
post-partum depression, India, 2017-18

EPDS Score Adj. Odds Ratio
 ≥10 <10 Total (95% CI)

<25 62 1673 1735 2.00 (1.16-3.43)
Age in years

≥25 25 1048 1073 1
Non-BPL 62 1777 1839 1.51 (0.86-2.63)

Income
BPL 19 704 723 1

< 10th std. 31 1046 1077 0.78 (0.48-1.28)
Education

> 10th std. 54 1628 1682 1
Employed 8 281 289 1.07 (0.48-2.37)

Occupation
Unemployed 77 2412 2489 1

>2 12 385 397 1.10 (0.57-2.15)
Parity

≤2 72 2251 2323 1
Caesarean 54 1370 1424 1.88 (1.16-3.06)

Mode of Delivery
Vaginal 33 1374 1407 1

BPL=Below poverty line
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Case-control study—If applicable, explain how matching of cases and controls was 
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Results     
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  (c) Consider use of a flow diagram    
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  (b) Indicate number of participants with missing data for each variable of interest    

  (c) Cohort study—Summarise follow-up time (eg, average and total amount)     
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Discussion    
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Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 
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Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based   
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Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 
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Assessment of difference of postpartum depression among caesarean and vaginally 

delivered women at six-week follow-up in the hospitals in Pune District, India: An 

observational cohort study  

ABSTRACT

Objectives To compare the proportion of postpartum depression at six weeks among caesarean 

delivered and vaginally delivered women and to assess its association with some socio-

demographic factors. 

Design It was a descriptive comparative study with prospective enrolment. We followed the 

enrolled women and assessed them for postpartum depression (PPD) six weeks after delivery.

Setting We conducted the study in Pune district, India from July 2017 to December 2018. The 

study sites were all non-teaching government hospitals performing five or more caesarean 

sections per month and two teaching hospitals one government, and one private. 

Participants We included participant women who have undergone caesarean section in the 

participating hospitals and residents of Pune district in the study group. The women delivered 

vaginally and matching in age and parity were included in the comparison group. We followed 

1,556 women in each group. 

Main outcome measures Edinburgh Postnatal Depression Scale (EPDS) score 10 or more for 

each woman was the primary outcome. Chi-square test and multivariable binary logistic 

regression were performed to assess the effect of delivery mode on postpartum depression. 

Results  The proportion of postpartum depression was 3.79% among caesarean delivered women 

and 2.35% among vaginally delivered women at six weeks (Chi square=4.50; p=0.03). The 

adjusted odds ratio was 1.86 (95% CI=1.14 to 3.03). Age less than 25 years had higher risk of 
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postpartum depression. The adjusted odds ratio was 2.10 (95% CI =1.21-3.65). The study did not 

observe any association between postpartum depression and income, education, occupation or 

sex of the new-born child.  

Conclusions We conclude that young women particularly caesarean delivered should be 

screened six weeks after delivery. 

Keywords: Postpartum Depression; Prevalence; Caesarean delivery; Socio-demographic 

characteristics; Gender

Strengths and limitations of this study

► The present study is a large multi-site study. 

► Trained health care workers assessed the women six weeks postpartum.

► The authors didn’t assess or ask history of postpartum depression during pregnancy or 

immediately after delivery.

► We did not include a non-teaching private hospital.
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Assessment of difference of postpartum depression among caesarean and vaginally 

delivered women at six-week follow-up in the hospitals in Pune District, India: An 

observational cohort study 

 

INTRODUCTION

Background

Women face major depression 1.6 to 2.6 times more than men.1 This difference is most apparent 

in the postpartum period. The American Psychiatric Association’s Diagnostic and Statistical 

Manual of Mental Disorders, fifth edition (DSM-5), defines postpartum depression specifying 

the period as; ‘most recent episode of major depression if onset of mood symptoms occurs 

during pregnancy or in the four weeks following delivery’. 2 To assess the postpartum depression 

(PPD), Edinburgh Postnatal Depression Scale (EPDS) is the most commonly used tool. The 

prevalence is influenced by the tool used and time of assessment after birth. Most psychiatrists 

and obstetricians consider the period up to one year, 3–10 but the symptoms may persist longer.11 

Various secondary data analyses have estimated that globally about 10-15% women suffer from 

PPD.12–14 This common complication of childbearing is a disabling but treatable mental disorder. 

The consequences of PPD are related to the mother, the child, and mother-child interactions. The 

first category includes a woman’s social relationship including with her husband. Severe 

malnutrition, health problems like diarrhea, language and cognitive development among the 

children, represent the second category. Mother-to-child bonding, breastfeeding problems 

represent the third category.1,15,16 Studies identifying its risk factors are fewer than studies 
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estimating incidence/prevalence. 3,4,17,18 The risk factors are classified as socio-economical and 

biological. The risk factors may be present during pregnancy or appear after childbirth.1,11 

Although mode of delivery is one of the recognized risk factors, the psychiatric risk 

factors receive more attention. Some studies have shown a higher risk of postpartum depression 

after cesarean section,19,20 but some studies did not.21,22 Most of these studies are small and from 

a single institution. On the other hand, some large studies did not include the mode of delivery as 

a risk factor.17,23 The woman undergoing cesarean section has mental stress due to exposure to 

operation and expenditure incurred. Additionally, the feeling of guilt exists, as the women 

consider caesarean mode of delivery as a failure on the part of the mother to endure pain. Such a 

guilt also contributes to development of PPD. Hence postpartum depression is more likely to 

occur among cesarean delivered women than vaginally delivered. We perceived the need for a 

comparative study because globally the proportion of cesarean is increasing and absence of large 

studies particularly from India. Additionally, the authors considered the sex of the new-born as 

one variable because some Indian studies have observed that the birth of a girl child is also a risk 

for PPD.20,24,25 In India, despite the launch of the National Mental Health Programme in 1982, 

maternal mental is not given due attention. 

Objectives

1. To compare the proportion of PPD at six weeks between cesarean delivered and vaginally 

delivered women, in Pune District

2. To assess its association with socio-economic factors including the sex of the new-born. 

MATERIAL AND METHODS

Study Design
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It was an observational and descriptive study comparing PPD six weeks after delivery among 

women who have undergone caesarean and vaginal delivery.

Settings  

Pune District is the second populous district in Maharashtra State, and fourth in India, having a 

population of 9,429,408, as per the last census 2011. Pune Municipal Corporation together with 

Pimpri Chinchwad Municipal Corporation constitutes 51.46% of the district population. The 

female to male (per 1,000) ratio is 915 and the female literacy rate is 81.05%. We included all 

nine non-teaching government hospitals conducting at least five cesareans per month, one 

government teaching hospital, and one private teaching hospital (the nodal site). The authors 

conducted this study in collaboration with the Directorate of Health Services Government of 

Maharashtra. The selected hospitals included five tertiary care hospitals (two medical college 

hospitals, one district hospital, two municipal corporation hospitals), six sub-district hospitals 

(includes one women's hospital), and two community health centres from different places. Figure 

1 gives the details.

Period

The study duration was from 1st July 2017 to 31st December 2018 including the enrolment period 

from 1st September 2017 to 31st March 2018.

Participants

A woman who was a resident of the Pune district and ready to come for follow-up was eligible 

for inclusion. We excluded a woman who does not know even one language out of English, 

Marathi, or Hindi; or has a critical illness needing immediate transfer to a higher institution (non-

study site); or has a severe psychiatric illness (unable to understand and respond).  All women 

who had undergone caesarean section during the enrolment period were included as ‘study 
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participants’ within 48 hours after caesarean section. After enrolling a woman in the study group, 

we included the first vaginally delivered woman matching age (+ 2.5 years) and parity in the 

comparison group.  Figure 2 depicts the flowchart of enrolment of participants. 

Follow-up

The research team requested all women for follow-up at six weeks (coincident with the initiation 

of immunization of the child) at the hospitals. The research team frequently reminded the women 

on the phone about their due visit. We invited the women not attending the hospital for specially 

organized follow-up camps. Health care workers visited the houses of the women who did not 

participate in the institution or camp and requested them to come for follow-up. A social worker 

conducted a telephonic interview of the women who neither visited the institution nor follow-up 

camp. The follow-up was started on 16th October 2017 and stopped on 30th June 2018. We 

advised all women suspected of having postpartum depression to consult a psychiatrist 

Data collection

The authors notified a pair consisting of an obstetrician and the in-charge nurse as the 'site 

coordinator team' from each participant hospital. But, in the medical college hospitals, we 

formed unit-wise teams. The Department of Community Medicine and Psychiatry trained them 

and the research team (one coordinator who was a public health specialist and two medico-social 

workers). That one-day training included an introduction to the study, collection of initial 

information, follow-up and monitoring, and filling the EPDS format. Trainees practiced filling of 

EPDS format interviewing colleague as a delivered woman. Women were enrolled before 

discharge (48 hours to seven days after delivery). A site coordinator team member filled the 

initial part of the format by collecting information from records and remaining part by face-to-

face interviews. They again interviewed the women during follow-up visits, and responses were 

Page 8 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

8

recorded on the printed EPDS format.  A psychiatrist assessed the women visiting the nodal site 

(delivered in that institution and some women from nearby areas). The research coordinator and 

the two medico-social workers supervised and coordinated follow-up and data collection. 

Authors, along with the research coordinator, regularly visited all the sites. We collected the 

filled-up forms from the rural areas monthly or during visits, and weekly from corporation areas. 

The research coordinator scrutinized the forms and contacted the women on the phone if needed.

Variables

The site coordinator collected the information about the mode of delivery (including emergency 

or elective caesarean), age, parity, education, family income, and occupation. We decided the 

socioeconomic class based on Kuppuswamy's classification, which uses the occupation and 

education of the head of the family and the family's monthly income. 26 We used colour of the 

ration card as a proxy of income. The government has provided yellow, orange, and white colour 

ration cards to families having annual income less than ₹.15,000, ₹.15,000 to .99,999, and 

₹.100,000 or above respectively (1 ₹ =0.013 $). Yellow ration card holders are considered as 

Below Poverty Line (BPL) and are eligible for benefits under some schemes.

We calculated the depression score for each woman using EPDS that Cox JL developed 

in 1987.27 It is a ‘10 item’ scale assessing various aspects of depression on a week recall of mood 

and feelings. The interviewing persons ensured a response for each item. Each item is scored on 

a severity scale ranging from 0 to 3, thus the possible highest total score is 30. 

Data sources/measurement  

The source of data was the case report form. The interview schedule comprised of information 

about the socioeconomic characteristics of the participants and detailed obstetric history. The site 

coordinator assessed the woman during the follow-up visit at six weeks for PPD using EPDS, 
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which was validated and translated into Marathi (local language). The data entry operator entered 

the information on the Excel Sheet. Then the total score of each woman was calculated.  We 

considered the most commonly used cut-off score of > 10 of a woman to identify as having 

postpartum depression. 

Bias

The translated EPDS format was not having any identification marker about the mode of delivery 

and thus the assessors were blinded to the mode of delivery. 

Study Size 

To capture a PPD difference of 7.6% between caesarean section and vaginal delivery,10 with a 

95% confidence and 80% power, the sample size required was 228 in each group. However, this 

study was a part of a larger study in which we compared puerperal infection. Based on available 

rates of puerperal infection, 1,556 participants in each group were enrolled and followed. 

Statistical methods

Descriptive statistics as percentages for the categorical variables were tabulated for selected 

predictors. We analysed the data using, 'Statistical Package for the Social Science' (SPSS) 

Version 25.0. Chi-square test with Yates's correction was applied to assess the association 

between PPD and socio-demographic and obstetric parameters of the participants. The authors 

calculated the adjusted odds ratio using multivariable binary logistic regression. Division of age 

in two groups was based on observations, income on entitlement for government schemes (BPL), 

education on years of schooling, and  occupation on employed or not. P-value <0.05 was 

considered to be statistically significant. 

Patient and Public Involvement
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Participant women were not involved in developing the study design but they were given all 

information about the study and referred whenever necessary. Officers from health department 

were involved in evolving study design.

RESULTS

During the enrolment period in the selected 13 hospitals, 6,567 cesareans and 14,049 vaginal 

deliveries were conducted. About 40% of cesarean delivered women were not eligible due to 

residence outside Pune District and 40% were unwilling to come for follow-up. Around 15% 

were excluded due to the language barrier and about 5% were critically ill or having a psychiatric 

problem.

The number of mothers contacted directly during a hospital visit, through camps and 

phone calls was roughly 50%, 30%, and 20% respectively.

We followed 2,831 women (90.97%) at six weeks. The details about delivered, enrolled, 

and followed women are given in figure 2. Illegible handwriting plus the inability to confirm the 

contents on the phone and unfilled sections were the common reasons for incomplete data. Some 

women were not available on the phone and some migrated to other districts. 

Socio-demographic characteristics

Out of 3,112 participants, the data from the varied number of women could not be obtained for 

certain variables. About 68% of participants were from Municipal Corporation areas. Table 1 

gives only the socio-demographic characteristics of the participants by mode of delivery. 

The mean age of participants was 23.96 (+3.72) years. The younger age group up to 25 

years was the dividing line. The proportions of women in younger age groups were lesser among 

caesarean delivered than vaginally delivered. The overall proportion of the first para plus 2nd 

para was 85.57%, and there was no difference between the two groups. The proportion of 
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passing 10th standard among caesarean was 43.22%, while it was 34.07% among vaginally 

delivered. 

Postpartum Depression at six weeks

We could not interview 8.48% and 9.58% of participants from the caesarean and comparison 

group, respectively.  The proportion of postpartum depression having an EPDS score of 10 or 

more was 3.79% among caesarean and 2.35% among vaginally delivered women (Chi-

square=4.50; p=0.03). Chi-square test was applied to the overall (disregarding mode of delivery) 

distribution of the variables given in table 1 and EPDS score less than ten and >10, showed no 

association between socio-demographic characteristics and EPDS. The details about the mode of 

delivery and EPDS score group are given in table 2, which shows that the proportion of 

caesarean delivered women who scored six and above was consistently higher than that of 

vaginally delivered women. This consistency was not observed in the type of caesarean section. 

Hence, we separately applied two by two chi-square test with Yate’s correction making two 

groups as given in table 2. There was no significant difference between the proportion of women 

having EPDS score >10 among women undergone emergency and elective caesarean. The sex of 

the new-born child had no association with PPD (Chi-square=0.04; p=0.87) 

The adjusted odds ratios of various factors for EPDS score ten or more calculated using 

multivariable binary logistic regression are given in table 3. We observed a significantly high 

odds ratio (1.86; 95% CI=1.14-3.03), indicating almost double the risk of PPD among caesarean 

delivered women. Similarly, the young mothers less than 25 years also had a significantly high 

odds ratio (2.10; CI=1.21-3.65), indicating more than double the risk of PPD than elder mothers. 

The rest of the factors did not have any association with EPDS score.

DISCUSSION
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The authors observed a prevalence of PPD less than four in Pune district. The study observed 

that odds of having PPD are higher among caesarean delivered women than vaginally delivered 

women. Women aged less than 25 years also have higher odds of having PPD. 

About effect of mode of delivery, even WHO is not consistent. The mode of delivery 

initially was not included in the risk factor list, 11 later indicated that caesarean delivery is 

associated with a higher risk for PPD.1 Some studies, including a review study, did not consider 

the effect of the mode of delivery.17,28 With the increasing number of caesarean sections, 

ascertaining its effect on PPD is necessary. But there is no concordance between the results of 

various studies. Some studies did not show an association between the mode of delivery and 

PPD.21,22,29–32 In some studies, an association was observed but not significant or disappeared 

after adjusting for confounders. 5,18,20,33–35 One reason for the non-significant difference is the 

inadequacy of sample size. Many studies showed a significantly higher increased risk due to 

caesarean section.36–38 All four comparative studies involving 50 to 100 participants in each 

group observed a higher risk of PPD among caesarean delivered women.19,36,39,40 Two meta-

analyses clearly showed increased risk due to caesarean section.41,42 But most of the studies were 

small and from a single institution. Only two studies reported a higher risk with vaginal 

delivery.5,10 The reasons for higher PPD among vaginally may be related to a woman's pain 

during and after episiotomy, repair of tear or forceps application, etc.29 The higher risk of PPD 

due to caesarean section can be consequent to postpartum complications, including infection, 

haemorrhage, intra-operative complications, blood transfusion, more extended hospital stay, and 

higher expenditure.43,44  Secondly, women undergoing non-vaginal delivery can have more 

probability of self-reported symptoms. 
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Contrary to the present study, the range of PPD observed in India has a higher range from 

7.5 to 31.4%. 3,4,10,14,15,19,21,22,24,25,30,31,36,40,45,46 A meta-analysis of Indian studies observed a range 

of 3 to 47%; concluded that the average proportion of PPD was 19%.14 The meta-analysis and 

the references quoted in the present study pointed out the higher prevalence in South India. The 

same meta-analysis, an upward trend, but the authors did not observe any trend in the occurrence 

of PPD while analysing the referred studies in this article. The difference can be due to two 

reasons; firstly, we have referred to fewer articles, and secondly, they are relatively recent. The 

meta-analysis also observed that the prevalence was higher in urban areas than rural areas, and a 

higher proportion was reported from studies in hospital settings than in community settings.14 

Our estimated prevalence of PPD is on the lower side. The economic and health indicators affect 

the PPD.47 Pune District has better health and economic indicators.48 The assessors were not 

psychiatrists or psychologists; some responses were through phone calls. But both these practices 

are documented. 

The proportion of PPD reported during the last two decades in various countries was 

from 5.3% in Turkey to 42.6% in California, USA.7,10,20,22,29,32,35,38,49 WHO had quoted studies 

wherein the PPD ranged from 10% in Uganda to 40% in Pakistan.1 In another report reviewing 

maternal mental health, specifically in low and middle-income countries, the prevalence ranged 

from 10.7% in Nigeria to 50% in Guyana.11  In a global review, minimum PPD (4%) from Japan 

and high PPD (63.9%) in America were noted.12 A review from Asian countries pointed out that 

Malaysia had the lowest PPD (3.5%) and Pakistan had the highest (63.3%).13 The lower 

prevalence in our study is not an outlier.

 For better supervision and thereby assurance of quality, we limited the number of 

participating hospitals by applying the selection criterion. The history of PPD during pregnancy 
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and psycho-social familial relations was also not asked. But we assume whatever a small 

proportion of women have such a history, the proportion ought to be similar in both the groups. 

Although the American Psychiatric Association included symptoms occurring within four weeks 

of delivery under postpartum depression, the study considered the conventional obstetric 

postpartum period of six weeks. In India, postnatal visits are less frequent than ante-natal visits. 

During the postnatal visit, an assessment for PPD is not carried out. Due to socio-cultural 

traditions, women usually do not move out of the home for about six weeks. The women visit the 

institutions to initiate vaccination for their children and, hence, we planned assessment at that 

time. Therefore, the number of lost follow-ups was less than 10%. Although our study was 

primarily confined to the government hospitals, any private hospital providing immunization 

services can start assessing the women. 

Apart from socio-cultural and biological factors, the tool of assessment is also an 

important determinant. The most used tool is EPDS which is in vogue since the 1980s.12 There 

ought to be inconsistency when different tools are used. The accepted cut-off point also 

determines it. One report had quoted studies demonstrating the effects of the assessment system, 

changing cut-off points, and time of assessment.11 Various investigators have used EPDS cut-off 

points from 7 to 13. The present study used the EPDS tool to assess PPD, and considered the cut-

off point as ten and above. Many studies considered a higher score of 12 or 13 as a cut-off point. 

6,7,8,18,20,25,30–32,37,49,50 But several studies have considered a cut-off of 10 points like the present 

study.3,4,10,15,28,36,38,39 Moreover, two large studies after assessing sensitivity and specificity have 

concluded that score 10 is best cut-off for screening.51,52 Even American Academy of Pediatrics 

recommended cut off 10.53 Hence we decided to consider cut-off score 10. Lower cut-off points 

of nine,11,54 or seven are also used.34 EPDS is not a diagnostic tool, but it is a screening tool. An 
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EPDS score of six and above had already been used in one country and had 100% sensitivity and 

is quoted in a document by WHO.11 Lower the cut-off point higher is the sensitivity, but 

specificity reduces. But screening tests are meant to capture maximum suspected patients for 

further evaluation. 

The time of the evaluation is an important factor. The studies have been conducted as 

early as within three days 40 to one year.6,8,15,38 An inexperienced person may classify maternal 

blues as PPD, which has a similar presentation and appears within few days of delivery. It is 

observed that the prevalence of PPD decreases with time.49 The meta-analysis study in India 

observed that a pooled prevalence of 22% was reduced to 19% after deducting studies assessing 

PPD within two weeks.14

The association of PPD with age is inconsistent; some did not show any association 

PPD,4,10,18,54 but some did.3,46 Few studies have reported that increasing age heightens the 

chances of getting PPD, particularly after 30 years.6,25,30 The pooled prevalence of PPD was 

estimated as 20% and 21% when studies with mean maternal age of ≤ 25 years and > 25 years, 

but the difference was not significant.14 But chances are very high among women less than 20 

years.46 The present study confirms that women lees than 25 years have almost double risk. The 

higher risk may be bi-polar; young46 and middle-aged are at increased risk.6,25,30 Lower 

prevalence among elder mothers can reflect better psycho-social adjustment within the family by 

25 years of age.  The present study did not find any association between income and PPD. The 

association between PPD and income is inconsistent.18,55 We did not observe any association 

consonant with one study4 but some studies observed association.15,30 In Indian society, if the 

woman has one or more girls, the birth of a male child is preferred. The woman is blamed or 

made to feel guilty for giving birth to a female child. Many studies reported a higher prevalence 
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of PPD after the birth of a female child.20,25,34 Like the present study few studies did not observe 

such association.8,49 The problem is state or district-specific. Additionally, in the last two 

decades, extensive efforts have been taken by the government and non-governmental agencies to 

create awareness about gender bias.

The comparison between elective and emergency caesarean is full of variations. There 

was no difference between an emergency and elective caesarean section18. Some studies reported 

higher risk with elective caesareans,20,37 while one study reported contradictory findings.42 A 

higher risk of PPD after an emergency caesarean section is a reflection of acute stress reactions.1 

Even this low prevalence observed in the present study amounts to about 50,000 cases 

per year in the state. If PPD is untreated, the new-born and the whole family may face some 

consequences. Maximum women may be screened by applying sensitive criteria by paramedical 

persons before referral to a psychiatrist, as there is a shortage of psychiatrists. We suggest further 

research involving assessment trained paramedical, in the rural areas, at that most feasible period 

is six weeks and with a robust referral system to alleviate the common problem of delivered 

women. 

We did not include private hospitals and the time of onset of the symptoms. The 

assessment was done only at six weeks. History of psychological problems and family violence 

etc., was not asked. A psychiatrist did not assess all the women. Complete blinding was not 

possible as many interviewers knew the women. Some interviews were telephonic. The authors 

did not separately analyse data by mode of collection or person collecting. The overall 

prevalence may not apply to the general population because the proportion of caesarean is less 

than 50%. 
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The present study is a multisite study involving a large number of participants. It is the 

second largest one among all the referred studies from the last two decades.35 It is the largest 

Indian study covering a large district. Trained health care workers assessed the women. Lost to 

follow-up women are less than 10%.

Conclusions

The study confirmed younger age and caesarean are risk factors. In all hospitals at six weeks 

postpartum, universal assessment of delivered women, particularly young and caesarean 

delivered, screening using EPDS score should be initiated through nurses or medico-social 

workers. The sensitivity and specificity studies using six or more EPDS scores need 

consideration.
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Figure 1 Block and type wise participating hospitals in Pune, India, 2017-18

Figure 2 Women delivered and followed in Pune, India, 2017-18
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Table 1 Socio-demographic Characteristics of Study Participants (n=3,112), India, 2017-18
Characteristics Caesarean (n=1556)

No (%)

Vaginal (n=1556)

No (%)

Total

No (%)

Chi

Square (p)
≤ 19 83 (5.38) 117 (7.59) 200 (6.48)

20 – 24 809 (52.40) 907 (58.82) 1716 (55.61)

25 – 29 485 (31.41) 415 (26.91) 900 (29.16)

30 – 34 133 (8.61) 93 (6.03) 226 (7.32)

> 35 34 (2.20) 10 (0.65) 44 (1.43)

36.99 

(<0.001)Age in years 

Data not available 12 14 26

1st Para 632 (42.16) 638 (42.85) 1270 (42.50)

2nd Para 647 (43.16) 640 (42.98) 1287 (43.07)

3rd Para 207 (13.81) 195 (13.10) 402 (13.45)

Multipara 13 (0.87) 16 (1.07) 29 (0.97)

0.7 (0.87)
Parity

Data not available 57 67 124

Less than 14,999 411 (28.88) 381 (27.27) 792 (28.09)

15,000-99,999 933 (65.57) 967 (69.22) 1900 (67.38)

100,000+ 79 (5.55) 49 (3.51) 128 (4.54)

8.53 (0.01)Annual income in ₹

(1 ₹ =0.013 $)

Data not available@ 133 159 292

Graduate/higher 242 (15.76) 153 (10.24) 395 (13.04)

12th/Diploma after 10th 422 (27.47) 356 (23.83) 778 (25.68)

High school (8-10 std.) 371 (24.15) 382 (25.57) 753 (24.85)

Middle school (5-7 std.) 246 (16.02) 304 (20.35) 550 (18.15)

Primary (1-4 std.) 154 (10.03) 159 (10.64) 313 (10.33)

Illiterate 101 (6.58) 140 (9.37) 241 (7.95)

37.74 

(<0.001)Education

Data not available 20 62 82

Occupation Profession 29 (1.88) 17 (1.13) 46 (1.51) 3.63 (0.72)
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Table 2  Comparison of postpartum depression with the 
mode of delivery, India, 2017-18
EPDS 
score

Caesarean 
(n=1424)

Vaginal 
(n=1407)

Emergency Elective

0 55.20 57.71 57.51 49.35
1 6.46 7.46 6.37 7.52
2 9.55 10.73 8.75 11.76
3 7.09 7.11 6.65 8.82
4 7.23 5.47 6.65 9.80
5 3.72 3.91 3.42 4.58
6 2.67 1.71 2.76 2.61
7 1.83 1.78 1.90 0.98
8 1.47 1.00 1.43 1.31
9 0.98 0.78 1.24 0.00
≥10 3.79 2.35 3.33 3.27
Overall Chi square=15.77

p=0.11
Chi square=16.23
p=0.09

0-5 
and >6

Chi square=7.99
p=0.005

Chi square=1.34
p=0.25

EPDS= Edinburgh Postnatal Depression Scale

Semi-profession 12 (0.78) 14 (0.93) 26 (0.85)

Clerk, shop-owner, farmer 38 (2.47) 38 (2.52) 76 (2.50)

Skilled worker 33 (2.14) 32 (2.13) 65 (2.13)

Semi-skilled worker 20 (1.30) 24 (1.59) 44 (1.44)

Unskilled worker 32 (2.08) 29 (1.93) 61 (2.00)

Unemployed 1377 (89.36) 1351 (89.77) 2728 (89.56)

Data not available 15 51 65

std.=Standard; @ Includes not having ration card, hence no information about income

Std.= Standard

* Significant; P<0.05

** Highly significant; p<0.001

Page 28 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

28

Table 3 Multivariable logistic regression analysis of risk factors for 
post-partum depression, India, 2017-18

EPDS Score Adj. Odds Ratio
 ≥10 <10 Total (95% CI)

<25 62 1673 1735 2.00 (1.16-3.43)
Age in years

≥25 25 1048 1073 1
Non-BPL 62 1777 1839 1.51 (0.86-2.63)

Income
BPL 19 704 723 1

< 10th std. 31 1046 1077 0.78 (0.48-1.28)
Education

> 10th std. 54 1628 1682 1
Employed 8 281 289 1.07 (0.48-2.37)

Occupation
Unemployed 77 2412 2489 1

>2 12 385 397 1.10 (0.57-2.15)
Parity

≤2 72 2251 2323 1
Caesarean 54 1370 1424 1.88 (1.16-3.06)

Mode of Delivery
Vaginal 33 1374 1407 1

BPL=Below poverty line; EPDS= Edinburgh Postnatal Depression Scale; 
CI=Confidence Interval
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Bias 9 Describe any efforts to address potential sources of bias    

Study Size 10 Explain how the study size was arrived at    

Quantitative Variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 
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(c) Explain how missing data were addressed   

(d) Cohort study—If applicable, explain how loss to follow-up was addressed  

Case-control study—If applicable, explain how matching of cases and controls was 
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Results     

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 
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completing follow-up, and analysed 
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time   
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Main Results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included   

 

  (b) Report category boundaries when continuous variables were categorized    

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a 
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sensitivity analyses   

 

Discussion    

Key Results 18 Summarise key results with reference to study objectives    
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Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence   

 

Generalisability 21 Discuss the generalisability (external validity) of the study results    
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Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based   
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